
231. Clearances of supporting structures from other objects

Table 230-2-lce, wind pressures; temperatures, and additive constants for purposes of
calculating final inelastic deformation

Supporting structures, support arms, anchor guys, and equipment attached thereto, and braces shall
have the following clearances from other objects. 'The clearance shall be measured between the
nearest parts of the objects concerned.

A. From fire hydrants

Not l~ss than 1.2 m (4 ft).

EXCEPTION J: Where conditions do not permit, a clearance ofnot less than 900 nun (3 ft) is allowed.

Clearance zone ({Of use with Rules 1.'31.,1.'3'3,1.'34, and '2.'35)

Zone 1 Zone 2 Zone 3

Radial thickness of ice
-

(rom) 12.5 6.5 0
--- -- -_._-

(in) 0.50 0.25 0

85
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Table 230-1-lce thickness for purposes of calculating clearances

Clearance zone (for use with Rule 230B)

ZOne I Zone 2 Zone 3

Radial thickness ofice

(rom) 12.5 6.S 0

(in) 0.50 0.25 0

Horizontal wind pressure

(Fa) 190 190 430

(lb/J12) 4 4 9

Temperature

(OC) -20' -10 -1

(OF) 0 +15 +30

Constant to be added to the
resultant

(N/m) 4.40 2.90 0.73

(lb/ft) 0.30 0.20 0.05

Copyright @2006 IEEE. All rights reserved.
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Figure 235..1-Ct~arance diagram for energized conductor
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v = Vertical clearance

H = Horizontal clearance

NOTE 1: The antenna functions as a rigid, vertical, or lateral open wire communication conductor.

NOTE 2: See Rule 420Q.

3. Equipment case that supports a communication antenna

The- clearance between an equipment case that supporls a communication antenna and a supply
line conductor shall be not less than the value given in Table 235-6, Row 4a.

4. Vertical or lateral communication conductors and cables attached to a communication antenna

The clearance between a supply line conductor and the vertical or lateral communication
conductor and cable attached to a communication antenna shall be not less than the value given
in Rule 239.

3. Conductors shall be arranged so that the vertical spacing shall be not less than that specified in
Table 235-8 under'the conditions specified in Rule 235C2b(I)(c)

4. A supporting neutral conductor of a supply cable meeting Rule 230C3 or an effectively
grounded messenger of a supply cable meeting Rule 230Cl or 230C2 may attach to the same
insulator or bracket as a neutral conductor meeting Rule 230El, so lQn~ as the ~\eata\\l~e~ Qi
"table 235-?> are mamtained in mid-span and the insulated energized conductors are positioned
away from the open supply neutral at the attachment.

Clearance and spacing be~een communication conductors, cables, and equipment

1. The spacing between messengers supporting communication cables should be not less than
300 mm (12 in).except by agreement between the parties involved.

2. The clearances between the conductors, cables, and equipment ofone communication utility to
those ofanother, anywhere in the span, shall be not less than 100 mm (4 in), except by agree
ment between the parties involved.

Clearances in any direction from supply line conductors to communication antennas in the supply
space att~hed to thc same supporting stlUcture

1. General

Communication·antennas located in the supply space shall be installed and maintained only by
personnel authorized and qualified to work in the supply space in accordance with the
applicable rules ofSections 42 and 44. See also Rule 224A.

2. ComrtlUnication antenna

The clearance between a communication antenna operated at a radio frequency of 3 kHz to
300 GHz and a supply line conductor shall be not less than the value given in Table 235-6, row
lb.

H.

1.

142

235G3



Table 235-6- (continued)
Clearance in any direction from line conductors to supports and to

'1ert\ca\ or \atera\ conductors, span, or guV wires attached to the same support
[See also Rules 235E1, 235E3b{~), and 235\.)

Communi- Supplyllnes
cationlines
on jointly Circuit phase-to-phase voltage

Communi- used
Clearance ofline cation lines structures;
conductors from in general neutral

Oto Over 8.7 Over,50
(in) conductors 8.7kV@ t050kV k~~1IDmeeting

(in) (in)Rule230El (in)
(in)

4. Surface ofstructures:

a. On jointly used structures - SQ) @ S®@ 5 plus 0.2 13 plus 0.2
perkY perW

in excess of in excess of
8.7kV@@ SOkV

b. All other 3®@ - 3@ 3 plus 0.2 11 plus 0.2
perkY perkY

in eXCesS of in excess of
8.7kV@@ 50kV

..
til................
••

in

T-235-6(in)
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CDFor guy wires, ifpractical. For clearances between span wires and communication conductors, see Rule 238C.
On jointly used structures, guys that pass within 12 in of supply conductors, and also pass within 12 in of
communication cables, shall be protected with a suitable insulating covering where the guy passes the supply
conductors, unless the guy is effectively grounded or insulated with a strain insulator at a point below the lowest
supply conductor and above the highest communication cable.

The clearance from an insulated or effectively grounded guy to a communication cable may be reduced to 3 in when
abrasion protection is provided on the guy or communication cable. .

0Communicationconductors may be attached to SUppOllS on the sides or bottom ofcrossarms or surfaces ofpoles with
less clearance.

®This clearance applies only to supply conductors at the support below communication conductors, on jointly used
structures.
Where supply conductors are above communication conductors, this clearance may be reduced to 3 in.

0All clearances for line over 50 kV shall be based on the maximum operating voltage. For voltages exceeding 814 kV,
the clearance shall be determined by the alternate method given by Rule 235E3.

®FoJ;Supply circuits of0 to 750 V, this clearance may be reduced to 3 in.
®A neutral conductot meeting Rule 230El may be attached directly to the structure surface.
(i)Guys and'messel1gers may be attached to the same strain plates or to the same through bolts.
@For open supply circuits of 0 to 750 V and supply cables of all voltages meeting Rule 230Cl, 2 or 3, this clearance

may be reduced to 1 in. No clearance is specified for phase conductors of such cables where they are physically
restrained by a suitable bracke~ from abrasion against the pole.

®The additional clcarance for voltages in excess of 50 kV specified in Table 235-6 shall be increased 3% for each
1000 ft in excess of3300 ft above mean sea level.

@)Wherethe circuit is effectively grounded and the neutral conductor meets Rule 230El, pbase-to-neutral voltage shall
be used to detennine the clearance from the surface ofsupport arms and structures.

®These clearances may be reduced by notmore than 25% to a guy insulator, provided that full clearance is mai~tained

to its metallic end fittings and !he'guy wires. The clearance to an insulated section ofa guy between two insulators
may be'reduced by not more than 25% provided that full clearance is maintained to the lminsulated portion of the
guy.

@Phase-to-iPhal>e voltages shall be determined according to Rule 235A3.
®These clearances apply to communication antennas operated at a radio frequency of 3 kHz to 300 GHz. Also see

Rules 23514 and 239.
®Does not include neutral conductors meeting Rule 230El.
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Communl- Supply lines
cation lines
on jointly Circuit phase-to-phase voltage

Communi- used
Clearance of line cation lines structures;
conductors from in general neutral

Oto OverS.7
Over 50

(in) conductors
k~ lM'tDmeeting 8.7kV@ to SO kV

Rule230EI (in) (in)
(in)

(in)

I. Vertical and lateral
conductors:

a. Of the same circuit 3 3 3 3 plus 0.25 No value
perkY specified

in excess of
8.7kV

b. Of other circuits ® ®
-

6®3 3 6 plus 0.4 23 plus 0.4
perkY perkY

in excess of in excess of
8.7kV SOkY

2. Span or guy wires,® or
messengers attached to same
structure:

a. When parallel to line 3° 6<D0 12 <D 12 plus 0.4 29 plus 0.4
perkY perkY

in excess of in excess of
8.7kV 50kV

.. -
b. Anchor guys 3° 6<DSf) 6° 6 plus 0.25 16 plus 0.25

perkY perkY
in excess of in excess of

8.7kV 50kV

c.Allother 3 0 6<D0 6 6 plus 0.4 23 plus 0.4
perkY perkY

in excess of in excess of
8.7kV SOkV

3. Surface ofsupport arms 3®® 3®® 3@ 3 plus 0.2 11 plus 0.2

\

perkY perkY
inexces&~f in excess of
8.7kV • SOkY

T~235-6(in)
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Table 235~6-

Clearance in any direction from line conductors to supports and to
vertical or lateral conductors, span, or guy wires attached to the same support

[See also Rules 235E1. 235E3b(2), and 2351.]
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236. Climbing space

EXCEPTION: The vertical spacing between open wire conductorsmay bereduced where the conductors are held apart
by intenncdiate spacers, but may not be less than 100 nun (4 in).
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23602, Part 2: ,Safety Rules for Qv.erhead Lines

Table 235~8-VertlcaJ spacing between conductors supported on vertical racks
or separate brackets

The following requirements apply only to portions ofstructures that workers ascend.

A. Location and dimensions

1. A climbing space having the horizontal dimensions specified in, Rule 236E shall be provided
past any conductors, support arms, or other parts. . ,

2. The climbing space need be provided on one side or comer of the support only.

3. The climbing space shall extend vertically past any conductor or other part between levels
above and below the conductor as specified in Rules 236E, F, G, and I, but may otherwise be
shifted from any side or comer ofthe support to any other side or comer.

B. Portions ofsupporting structures in climbing space

Portions of the suppOlting structure, when included in one side or comer of the climbing space, are
not considered to obstruct the climbing space.

C. Support ann location relative to climbing space

RECOMMENDATION: Support anus should be located on the same side ofthe pole.

EXCEPTION: This recommendation does not apply where double crossarms are used on any pole or where
crossanns on any pole are not ali parallel.

D. Location ofequipment relative to climbing space

1. All supply and communication e.quipment such as transfonners, regulators, capacitors, cable
telminals (potheads), amplifiers, loading coils, antennas, surge arresters, switches, etc., whcn
located below ~onductors or other auachments, shall be mounted outside ofthe climbing space.

2. All exposed ungrounded conductive parts ofluminaires and their supports that are not insulated
from current-carrying parts shall be maintained at not less than 500 mm (20 in) from the sur
face of their supporting structure.

EXCEPTION 1: This, may be reduced to 125 mm (5 in) if located on the side of the structure opposite the
designated climbing space. ,

EXCEPTION2: This does not apply where the equipment is located at the top or other vertical portion of
th,e sllucture thatis not subject to climbing.

Span length Vertical spacing between conductors
"

(m) (ft) (mm) (in)

Ot045 oto 150 100 4 -
Over 45 to 60 Over 150 to 200

""
150 6

,--
Over 60 to 75 Over 200 to,259 200 8

-
Over 75 to 90 Over 250 to 300 300 12

'"

1



236E. Part 2: Safety Rl:Jles for Overhead Lines 236G

E. Climbing space between conductors
Climbing space between conductors shall be not less than the horizontal dimensions specified in
Table 236-1. These dimensions are intended to provide a clear climbing space of 600 rom (24 in)
while the conductors bounding the climbing space are covered with temporarily installed protective

covering rated for the voltage involved. The climbillg s\)'3.ce ~\\a\\ be ~t~v\(\e(\ ~I,)\\.\ a\(.)\\..~a\\~ ac!t,)~~
the line and shall be projected vertically not less than 1.0 m (40 in) above and below the limiting
conductors. Where communication conductors are above supply conductors of more than 8.7 kV to
ground or 15 kV line to line, the climbing space shall be projected vertically at least 1.50 m (60 in)
above the highest supply conductors.

EXCBPTION J: This rule does not apply if it is the unvarying practice of the employers concerned to prohibit
employees from ascending beyond the conductors or equipment of a given line or structure unless the
conductors or equipment nre dc-energized and grounded per Rule 444D.
EXCEPTION 2: For supply conductors carried on a structure in a position below communications facilities in the
manner permitted in Rule 220B2. the climbing space need not extend more than 600 mm (2 ft) above such supply
space.

EXCEPTION 3: lfthe conductors are owned, operated. or maintained by the same utility, the climbing space
may be provided by temporarily moving the line conductors using live-line tools.

F. Climbing space on buckarm construction

Method ofproviding climbing space 0!l buckarm construction

The full width of olimbing llpace shall be maintained on buckarm construction and shall extend
vertically in the same position at least 1.0 m (40 in) [or 1.50 m (60 in) where required by Rule 236B]
above and below any limiting conductor.

A six-pin crossarm having pin spacing of 370 rom (14.5 in) may be used to provide a 750 mm
(30 in) climbing space on one comer 'of ajunction pole by omitting the pole pins on all arms, and
inserting pins midway between the remaining pins so as to give a spacing of 185 mm (7.25 in),
provided that all Of the following conditions are met:

1. Circuits are less than 8.7 kV to ground or 15 kV line to line

2. Span lengths do not exceed. 45 m (150 ft)

3. Sags do not exceed 38Q rom (15 in) for wires of AWG No.2 and larger sizes, or 750 mm
(30 in) for wires smaller than AWG No.2

4. Each conductor on the end ofevery arm is tied to the same side ofits insulator

5. The spacing on the next pole is "not less than 370 rom (14.5 in)

G. Climbing space past longitudinal runs not on support arms

The full width ofclimbing space shall be provided past longitudinal runs and shall extend vertically
in the same position from 1.0 m (40 in) below the run to a point 1.0 m (40 ill) above [or 1.50 m
(60 in) where required by Rule 236E]. The width of climbing space shall be measured from the
longitudinal run concerned. Longitudinal runs on racks, or cables on messengers, are not considere4
as obstructing the climbing space if the location, size, and quantity of the cables permit qualified
workers to climb past them. This does not apply where communication conductors are above the
longitudinalluns ooncerned.

EXCEPTION I: If a supply longitudinal run is placed on the side or comer of the supporting stmcture where
climbing space is provided, the width ofclimbing space shall be measured horizontally from the center ofthe
structure to the nearest supply conductors on support arms, under both ofthe following conditions:
(a)Wherc the longitudinal run consists of neutral conductors meeting Rule 230El, open supply conductors

carrying not more than 750 V, or supply cables and c'Onductors meeting Rule 230e, all voltages; and is
supported close to the structure as by bracket:;, racks, or pins close to the structure

(b)Where the nearest supply conductors on support arms are parallel to and on the same side ofthe structure as
the longitudinal mfi and within 1.20 m (4 ft) above or below the run

EXCEPTION 2: For supply conductors carried on a structure in a position below communications facilities in
the manner permitted in Rule 220132, the climbing space need not extend more than 600 rom (2 ft) above such
supply space.
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Part 2: Safety Rules for Overhead Lines

Figure 236-1-Rule 236G, Exception 3

760mm
(30 In)I SERVICE DROP

11__--=.:950mm~/
-.-- (36 In)

It OF LONGITUDINAL RUN

EXCEPTION 3: A service drop less than 750 V and meeting Rule 230C is not considered to obstruct the
climbing space ifall conductors concemed are covered by rubber protective equipment or otherwise guarded as
an unvarying practice before workers climb past them, provided that such a service drop is (1) not closer to the
longitudinal run at the lloint of attachment than the diameter of the pole plus 125 nun (5 in) meas\\Ied

horizontally, and (2) not closer tban 950 mm (38 in)measured horizontally to the longitudinaJ run at apoint 750
mm (30 in) on the run measured from the point ofattachment at the pole. See Figure 236-1.

H. Climbing space past vertical conductors

Vertical runs physically protected by suitable conduit or other protective covering and securely
attached without spacers to the surface of the line structure are not considered to obstruct the
climbing space.

1. Climbing space near ridge-pin conductors

The climbing space specified in Table 236-1 shall be provided above the top support aml to the
ridge-pin conductor but need not be carried past it.

160
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Table 236-1- Horizontal clearance between conductors bounding the climbing space
(All voltages are between the two conductors bounding the climbing space except for communication

conductors, which are voltage to ground. Where the two conductors are in different circuits, the voltage
between conductors shal\ be the arithmetic sum ai the '10\\age8 oi each conductor to ground lor a9rounded

circuit, or phase to phase for an ungrounded conductor. See also Rule 23BE.)

<DThis relation oflevels in general is not desirable and should be avoided.

®Climb~g space shall be the same as required for the snpply conductors immediately above, with a maximum of
0.75 m (30 ,in) except that aclimbillg splice of0.41 m (l~ in) across the line maybe employed for communication
cables or conductors wher~ the only supply conductors at n higher level are secondaries (0 to 750 V) snpplying
airport or airway marker lights or crossing over the communication line and attachedto the pole top or to apole-top
extension fixture.

®Atlontion is called,tQ the operating requiremer,ts ofRules 44lA and 446C, Part 4, of this Code.

Horizontal clearance between conductors buunding the climbing space ®

On structures used solely by On jointly used structUres

Character of Supply
conductors Voltage of conductors Communication
adjacent to conductors Communication Supply above conductors

climbing space conductors conductors communica- above sUPPtb'
Uon conductors

conductors

(m) (in) (m) (in) (m) (ill) (m) (in)

1. Conununica- oto 150 V 0.60 'No require.. , - 0.60 No
lion "~.ents' , @ require-,
conductors , mel).ts,-

Exceeding 24'recoll7--' - 24recom- '
150V mended @ ;,mended

2. Supply cables All voltages " No-
meeting Rule ' ..

"

Q) require-
230Cl

'.'.\
ments

3. Supply cables All voltages 0.60 24, 0.60 24 0.75
.. , 30- -

meetingRule
..

". ,

230C2or3
-~ P, _, -

- ',' .. 'l" ..
4. Opcn supply oto 750 V - -, 0.60 24 0.60 ~4 0.75 ' 30,

lineconductors
and ,supply 750Vto - ....-: 0.75 30 0.75 30 0.75 ,30 ','

15kV "

cables meet- ;

ing Rule 230D f----

15 kVto .. T"'"' ':' " . I 0.90 36, 0.90 36 0.90
"

36
28kV ....

, ..
28 kVto - - 1.00 40 1.00 40
38kV

., ..
".', ":. ~:..' ~.

"
,

" '.; . ~ : ~. \ • ~. '.~ I /.~ , "
4,6

, ,
38 kVto' ,- - 1.17 46 1.17
50kV'

" ", '",=

50 kV to -
"

1.40 S4 lAO 54
73kV ,-

Exceeding - '--"""" >1.40 ;>54 ' i

73kV
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1\. Location ofworking spaces

Working spaces shall be provided on the climbing face ofthe structure at each side oftbe climbing
space.

B. Dimensions ofworking spaces

1. Along the support ann

The working space shall extend from the climbing space to the outmost conductor position on
the support ann.

2. At right angles to the support ann

The working space shall have the same dimension as the climbing space (see Rule 23pE). This
dimension shall be measured horizontally from the face of the support ann.

3. Vertically

The working space shall have a height not less than that required by Rule 235 for the vertical
separation of line conductors carried at different levels on the same support.

C. Location ofvertic'aI and'lateral conductors relative to working spaces

The working spaces shall not be obstructed by vertical or lateral conductors. Such conductors shall
be located on the opposite side ofthe pole from the climbing side or on the climbing side of the pole
at a distance from the support arm at least as great as the width of climbing space required for thc
highest voltage conductors' concerned. Vertical conductors enclosed in suitable conduit may be
attached on the climbing side of the structure.

D. Location ofbuckanns relative to working spaces

Buckanns may be lIsed under any of the following conditions, provided the climbing: space is
maintained. Climbing space may be obtained as in Rule 236F.

1. Standard height ofworking space

Lateral working space of the height required by Table 235-5 shall be provided between the
crossing or tap line conductors attached to the buckann and the main line conductors. This may
be accomplished by increasing the spacing between the line support anns, as shown in
Figure 237-1.

2. Reduced height ofworking space

Where no circuits exceeding 8.7 kV to ground or 15 kV line to line are involved and the
clearances of Rules 235Bla and 235Blb are maintained, conductors supported on l:1uckarnls
may be placed between line conductors having normal vertical spacing, even though such
buckarms obstruct the normal working space, provided that a working space of not less than
450 nUll (18 in) in height is maintained either above or below line conductors and huckann
conductors.

EXCEPTION: The above working space may be reduced to 300 rom (12 in) if both of the following
conditions exist:
(a) Not more than two sets of the line aons and buckanns are involved
(b) Working conditions are rendered safe by providing rubper protective equipment or other suitable

de:vices to insulate and cover Une conductors and equipment that are not being worked upon

E. Guarding ofenergized equipment

Exposed energized parts ofequipment such as switches, circuit breakers, surge arresters, etc., shall
be enclosed or guarded if aU of the following conditions apply:

1. The equipment is located below the top conductor support

2. The equipment is located on the climbing side ofthe structure

3. The requirements ofRule 441, Part.4.,ofthis Code cannot be met

Copyright © 2006 IEEE. All rights reserved.
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Figure 237-1-0bstruction of working space by buckarm

238. Vertical clearance between certain communications and supply facilities
located on the same structure

163

238EPart 2~ Saf~!y.R!,lleS,(or .overhead Lines

A. Equipment

For the purpose of measuring clearances under this rule, equipment shall be taken to mean non
cWTent-carrying metal parts of equipment, including metal supports for cables or conductors, and
metal support braces that are attached to metal supports or are less than 25 mm (1 in) from
tnmsformel' cases or hangers that are not effectively grounded.

B. Clearances in general

Vertical clearance~ between supply conductors and communications equipment, between
communication conducto1'!l and supply equipment, and between supply and communications
equipment shall be as specified in Table 238~1, except as provided in Rule 238C. '

C. Clearances for span wires or brackets

Span wires or brac:\<ets carrying luminaires, traffic signals, or trolley conductors shall have at least
the vertical clcal'ances in millimeters or inches from communications equipment set forth in
Table 238-2.

D. Clearance ofdrip loops of luminaire or traffic signal brackets

Ifa drip loop ofconductors entering a luminaire bracket or traffic signal bracket from the surface of
the structure is above a communication cable, the lowest point of the loop shall be at least 300 rom
(12 in) abov:e contplunication cable or through bolt.
EXCEPTION: The above clearance may be reduced to 75 mm (3 in) if the loop is covered by a suitable
nonmetallic covering that extends at least 50 mm (2 in) beyond the loop.

E. Communication worker safety zone

The clearances specified in Rules 235Cand 238 create a communication worker safety zone
between the faci1i~s loca,ted in tlle supply space and facilities located in the communication space,
both ;It the structuI,~ and in the span· between structures. Except as allowed by Rules 238C, 238D,
and 239,'no supplylpt communication facility shall be located in the communication worker safety
zone.

I

~LIMBING
I SPAce

I
I

F. Working clearances from energizt:d equipment
AU parts of equipment such as switches, fuses, transformers, surge arresters, luminaires and their
support brackets, etc., or other connections that may require operation or adjustment while energized
and exposed at such times, shall be so arranged with respect to each other, other equipment, vertical

and lateral conductors, and portions 01 the supporting structure, including supporting p\attotro.s or
structural members, that in adjustment or operation no portion of the body, including the hands,
need be brought closer to any exposed energized parts or conductors than permitted in Part 4,
Rule 441 or 446 ofthis Code.

237F-
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<DThis may ~~reduced to 300 tUm (12 in) for either span wires or metal parts of brackets at points 1.0 m (40 in) or
more from the stmoture surface.

Table 238-2-Vertical clearance of span wires and brackets from communication lines
(See also Rule 238C.)

<DWhere non-current-carrying parts ofsupply equipment are effectively grounded and the associated neutral meeting
Rule 230Bl or supply cables meeting Rule 230CI (including the suppOtt brackets) are bonded to communication
messengers at intervals meeting Rule 92C through out well-defmed areas and where communication is at lower
levels, clearances may be reduced to 0.75 m (30 in).

T-238-2

Copyright © 2006 IEEE. All rights reserved.
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1"ab\e 23S-'\-'Jert\ca\ clearance between SUl)l)\'l COl\QUC\OlS and commun\ta\\o"s
equipment, between communication conductors and supply equipment, and between

supply and communications equipment
(Voltages are phase to ground for effectively grounded circuits and those other circuits where all ground

faults are cleared by promptly de-energizing the faulted section, both initially and following SUbsequent
breaker operations. See the definitions section for voltages of other systems. See also Rule 238B.)

T~238-1

Supply voltage
Vertical clearance

(kV)
(m) (In)

1. Grounded conductor and messenger 0.75 30
hardware and supports

2. Oto 8.7 1.00 40 ID

3.0verS.7 1.00 plus 0.01 per kV 40 plus 0.4 per kV ID
in excess of8.7 kV in excess of8.7 kV

Carrying luminaires or Carrying trolley conductorstraffic signals

Not effectively Effectively Not effectively Effectively
grounded grounded grounded grounded

(mm) (in) (mm) (in) (mm) (in) (mm) (in)

Above communication 500 20 ID 500 20 ID 500 20 CD 500 20G>
~upport anus

Below communication 1000 40® 600 24 600 24 600 24
support arms

Above messengers carrying 500 20.<D 100 4 300 12 100 4
communication cables

Below messengers carrying 1000 40@ 100 4 300 12 100 4
communication cables

From tenninal box of 500 20 ID 100 4 300 12 Q) 100 4'
communication cable

From communication brackets, 410 16 ID 100 4 100 4 100 4
bridle wire riqgs, or d~ve hooks
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239. Clearance of vert\ca\ and \atera\ iac\\\t\es 'rom other tac\\\\\es and surlaces on
the same supporting structure

Vertical and lateral conductors shall have the clearances required by this role from other facilities or
surfaces on the same supporting structure.

A. General

165
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1. Grounding conductors., surge-protcction wires, neutral conductors meeting Rule ,230BI.
insulated communication conductors and cables. supply cables meeting Rule 230CI or 350B,
insulated supply cables of 0 to 750 V, or conduits may be placed directly on the supporting
shucture. These-conductors. Wires, cables, and conduits shall be securely attached to the
surface of the struoture. Cables not in conduit shall be installed in such a manner as to avoid
abrasion at the point'ofattachment.

2. Installation of supply cable and communication cable in same duct or U-guard type covering

a. Supply cabl~ 0 to 600 V may be installed together in the same duct or U-guard, if all of
the cables are operated and maintained by the same utility.

b. Supply cables exce!'ding 600 V meeting Rule 230CI may be installed together in the same
duct or U-guard ifall of the cablcs are operated and maintained by the same utilitY.

c. Supply cables 0 to 600 V and supply cables exceeding 600 V meeting Rule 230CI may be
installed together in the same duct or U-guard if all of the cables are operated and
maintained by the same utility.

d. Supply cables shall not be installed in the same duct or U-guard with communication
cables unless all of the cables are operated and maintained by the same utility.

e. Communication cables may be installed together in the same duct or U-guard provided all
utilities involved a."e in agreement.

3. Paired conununication conductors in rings may be attached directly to a structure or messenger.

4. Insulated supply circuits of600 V or less and not exceeding 5000 W may be placed in the same
cable with control c,ircuits with which they are associated. .

5. The term nonmetallic covering as used in Rule 239 refers to material other than a cable jacket
that pl10vides an additional barrier against physical contact.

6. Where guarding and protection are required by othcr rules. either conduit or U-guards may be
used.

B. Location ofvertical or lateral conductors relative to climbing spaces, working spaces. and pole steps

Vertical or lateral conductors shall be located so that they do not obstruct climbing spaces. or lateral
working spaces between line conductors at different levels, or interfere with the safe use of pole
steps.

EXCEPTION: This rule does not apply to portions of the structure that workers do not ascend while the
conductors in question are energized.
NOTE: See Rule 236H for vertical runs in conduit or other protective covering.

C. Conductors not in conduit

Conductors not encased in conduit shall have the same clearances from conduits as from other
surfaces ofstructureS.

Copyright © 2006 IEEE. All rights reserved.

Q)Where it is not practical to obtain a clearance of 300 nun (1 ft) from terminal boxes of communication cables, all
metal parts of terminals shall have the greatest possible clearance from fixtures or span wires including all
supporting screws and bolts ofboth attachments.

Q)This may be reduced to 600 rom (24 in) for luminaires and traffic signals operating at less than 150 V to ground.
®This may be reduced to 500 rom (20 in) for luminaires and traffic signals operating at less than 150 V to ground.
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EXCEPTION: Vertical runs of effectively grounded supply conductors may have a clearance of 25 mm
(1 in).

R. Req.\\\temen.ts for vertical communication conductors passing through supply space o~jointly used
structures

All vertical runs of communication conductors passing tlu'ough supply space shall be installed as
follows:

1. Metal-shcathed communication cables

Vertical runs of metal-sheathed communication cables shall be covered with suitable
nonmetallic material, where they pass trolley feeders or other supply line conductors. This
nonmetallic covering shall extend from a point 1.0 m (40 in) above the highest trolley feeders
or other supply conductors, to a point 1.80 m (6 ft) below thc lowest trolley feeders or other
supply conductors, but need not extend below the top ofany mechanical protection that may be
provided near the ground.

EXCEPTION J: Communication cables may be run vertically on the pole through space occupied by
railroad signal supply circuits in the lower position, as pennitted in Rule 220B2. without covering within
the supply space.
EXCEPTION 2: Covering is not required in the supply space on metallic or concrete supporting
structures.

2. Communication conductors

Vertical runs of insulated communication con.ductors shall be covcrcd with spitable
nonmetallic material, to the extent required for metal-sheathed communication cables in Rule
239HI, where such conductors pass trolley feeders or supply conductors.

EXCEPTION J: Communication conductors may be run vertically on the structure through space
occupied by railroad-signal supply circuits in the lower position, as pennitled in Rule 220B2, without
covering within the supply space.
EXCEPTION 2: Covering is not required in the supply space on metallic or concrete supporting
structures.

3. Communication grounding conductors

Vertical communication grounding conductors shall be covered with suitable nonnietallic
material between points at least 1.80 m (6 ft) below and 1.0 ill (40 in) above any trolley feeders
or other supply line conductors by which they pass.
EXCEPTION J: Communication grounding conduct,ors may be run vertically on the structure though
spac,e, occupied by railroad-signal supply circuits in the lower position, as permitted in Rule 220B2.
without covering within the supply space.
EXCEPtiON 2: Covering is not required in the supply space on metallic or concrete supporting
structurell.

4. Cleara~l:le from through bolts and other metal objects

Vertical rons of coinltiunication conductors or cables shall have a clearance of one-eighth of
the pole circumference but hot less than 50 mm (2 in) from exposed through bolts and other
exposed metal objects attached thereto that are associated with supply line equipment.
EXCEPTION: Vertical runs of effectively grounded communication cables may have a clearance of
~m.mU~ .

I. Operating rods

EffeotivelY grounded or insulated operating rods of switches are permitted to pass through the
communication space, but shall be located outside of thc climbing space.

J. Additional rules for standoffbrackets

1. Standeff brackets may be us~d to support the conduit(s). Cable insulation appropriate for the
intended, service is,required; non-metallic conduit shall not be used to meet basic insulation
requiremtmts.
NOTE::See Rule 217A2.·

239H • Pat;t~: Safi:lty Rules for Overhead Lines 239J1
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STATE OF NEW YORK
PUBLIC SERVICE COMMISSION

CASE 07-M-0741 - Proceeding on Motion of the
Commission Concerning Wireless
Facility Attachments to Utility
Distribution Poles

DECLARATION OF DAVID MARNE

I, David Mame, do hereby state:

1. I am the company president and senior electrical engineer for Marne and

Associates, Inc. in Missoula, Montana, where I specialize in National Electrical Safety Code

("NESC") training and engineering design. I am a registered Professional Engineer and I consult

with both the electric and communication utilities on joint use pole attachment engineering

issues, including with NextG.

2. I hold a bachelors ofscience degree in electrical engineering from Montana State

University. Currently, I serve on NESC Subcommittee 4, which addresses overhead lines-

clearances issues. I am a senior member of the Institute ofElectrical and Electronic Engineers,

Inc. ("IEEE"). The IEEE is the publisher ofthe NESC. I am also the author of"McGraw':'Hill's

National Electrical Safety Code 2007 Handbook," and frequently present seminars on the NESC

to a variety ofelectric power and communication utility professionals. My associate at Marne

and Associates, Grant Glaus, is also a registered professional engineer and is on NESC

Subcommittee 5, which addresses overhead lines-strength and loading issues.

3. Prior to founding Marne and Associations, I worked as a consulting electrical

engineer for 22 years. I have been involved in NESC training for over 10 years.
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4. In my role as a consultant to NextG~ my company provides consulting on an as

requested basis helping NextG assure compliance with the NESC. In that capacity, my company

has perfonned a "typical" pole attachment loading calculation dated Mar. 21, 2007, attached

hereto as Exhibit A. A summary ofthe calculations, which is shown below, indicates tha~ pole

line conductors (power and communication) put substantially more load on a pole than vertical

antenna and pole top extension structures. Independent ofthe values, all loads on the structure

must be considered when designing a pole line.

Mwp
(Sh)(Mwc)
Mwt
Mwa
MwjJe
Mwe

5.

3,682 ft-Ib moment due to wind on pole
53,352 ft-Ib moment due to wind on conductor (for a 275' span length)
1,449 ft-Ib moment due to wind on transfonner

777 ft-Ib moment due to wind on antenna
632 ft-Ib moment due to wind on pole extension
560 fi-Ib mome~t due to wind on communication equipment box

The National Electrical Safety Code ("NESC") addresses communication

antennas on the top ofpower poles and refers to these installations as communication antennas in

the supply (power) space. The rules in the NESC, including the rule~ related to communication

antenna installations, are for the safety ofelectric power and communication workers and 'the

public.

I declare under penalty ofperjury that the statements contained in this Declaration are true and
correct. \\

---:-=~:::...!.:fMrf~;J---:.t4-f-=aAae4~--
David Marne

Dated September 7, 2007

woe 709S2Svl 0103871·000038
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/ COMM. ANTENNA IN THE SUPPLY SPACE

/POLE TOP EXTENSION

,....,. POWER CONDUIT

COMM. EQUIPMENT BOX
~ ,

/FIBER OPTIC CABLE

~
/ TRADITIONAL

CATV & PHONE
CABLES

COMM. CONDUIT

POLE LOADING ASSUMPTIONS:, -
1. 45'e!.ASS 4 WOOD,POLE eURIED 6.5' DEEP.
~. 33~'~~~R ~ONDl;taT,OR l/YJ17ItJIFULL NEUTRAL

POSI1fJ0NE[) ON :FhlE CRGlSS ARM.
3. 21S"SPAN ON EACH SIDE'OF THE POLE.
4. 67" HIGH, 6.25" DIAMETER ANTENNA WEIGHING 20

LBS.
5. 1-151WA TRANSFORMER ON THE POLE. ,
6. 1.288,COUNT;':IBER OPTIC CABLE LASHED TO A 1/4"

EHS 'MESSENGER (275' SPAN).
7.1·.750,COMX.cABLE TV CABLE LASHED TO A5/16n

EI;I~ tI\1E;SSENGERl (275' SPAN)
8. 1·200_Pi\IR.TELE~l;lONE .cABLE LASHED TO A5/16"

El;l~.MESSENGER: (275' SPAN)
9. T~~~!?NT POll: (NG>. LINE ANGLE).
10. CtiN1M. EQUIPMSNT BOX SIZE: 48"H X 24"W X 12" D.

WEIGHT: 250Las., LOCATION: CENTERED 10'
ABO'lE GROUND, .

1-1: KSSUME EX!STING POLE (PRIOR TO ANTENNA
t140U~"FING) WAS FRAMED USING RUS "C1"
POLE'TOP FRAMING.

-12. ASSUME TH!= S..x~1: POl:E WAS MODIFIED TO RUS
·094" POLETOP'fiRAMING AND A 48" POLE TOP

, EXTENSION WAS ADDED TO THE POLE.
13. ASSI!IME NESCGl,iEARANCE ISSUES HAVE BEEN

APORJ;SSED AND.MET (NESC RULES 232, 235C,
23511,238,239H. ETC.).

14. ASSUME NESC WORK RULES HAVE BEEN
ADDREl?SED AND MET (NESe RULES 4200, ETC.).

15. ASSI:JME NESC GROUNDING RULES HAVE BEEN
AtiEiRESSJ:D AND MET (NESC SJ;CTION 09).

16. ASSUME1POLE TQP CX1'ENSlCDN, ANtl:NNA. AND
COMM. EqYIPME~T BOX MgUNTING H~DWARE
ARE OF Am-EQUAl;E STRENGTH. ' .'

17. ASSWME NESC GRADE "C" LOAD AND STRENGTH
FACTORS, ASSUME NESC ftMEDIl:JM" LOADING
ZONE.

18. ASSUMPTIONS MUST BE MODIFIED TO REFLECT
ACTUAL CONDITIONS WHEN CALCULATING
ACTUAL ·INSTAl~TIONS.

"TYPICALII 451 POLE WITH ANTENNA
MOUNTED ON POLE TOP

(Not to Scale)

File Nome: ~~~ R£VIEV

Sheet .1. of ..!
Drawing 1



45-4Wood Pole with antenna
Load calculations per RUS Olstribut[on Design Guides (BUlletins 1724E-150through 154)
RUS "C9" Pole-top framing (all four wires on crossarm)
Antenna added on a four-foot pole extension With same diamter as top of pole
NESC Medium loading District, Grade C

(a) Total ground line moment, including NESC load factors

(1) Pole circumference at ground line

, .: ~ ~"(L' :'''~-b.' )(Cb:";;"(fX). ..':' .' :.

:~~~""'::".~,: ~;.~~~ !...:,::.;>~.~:;
Cg 38.28 In pole circumference at ground line
Lp 45.0 It length of pole
19 • 6.5 It distance from pole bottom to groundllne
lb 6.0 It distance from pole bottom to classification point (6 ft per ANSI 05.1)
Cb 38.50 In pole circumference at class1flcation point (Lb)
Ct 21.00 in pole cIrcumference at pole top

(2) Moment due to wind on pole

~:', .~'F.;, :'~~r:~¢':,+;C~.)~;~
'" . !~fC:,.'·~~ ...,:~~:"·;::1.~: !<J :.~.
Mwp 3882 ft·lb moment due to wind on pole
Fow 1.76 NESC load factor for wind loads (GradeC, not at crossing)
Wp 4.00 Iblft2 wind pressure
Ct 21.00 in pole circumference at pole top
Cg 38.28 In pole circumference at ground line
Hp 38:5 1\ height of pole top above groundllne

(3) Moment due to wind on conductors (per unit length)

Pole loading

(Sh)(Mwc)
Mwc
Fow
Whp
Hop
Whp
Hcp
Whp
Hcp
Whn
Hcn
Wht
Het
WIlt
Hct
Whe
Hcc

53351.54 ft-Ib
194.01 It.lb/lt

'1.15
0.3947 Ib/ft
37.75 it

0,3947 Ib/tt
~7.75 ft

0.39471b/lt
37.75 ft

0.3947 Ib/tt
37.75 fl
0.5361b/ft
29.67 it
0.621 Iblll
28.67 ft
0.7381b/ll
27.67 it

moment ~ue to w)l)d on co.nductor (for a275' span length)
,moment due.to,wliltl bn conductor (per unit length)
NESC load factot for wlhd loads (Grade C, not at crossIng)
h~rlzontal wind force on phase' conductor
height of phase conductor
horizonfal wInd force on phase conductor
height of phase conductor
horizon.tal wind force on phase conductor
h..elghl of phase conductor
horizontal wind force on neutral conductor
heIght of neutral conductor
horizontal wind force on fiber-optic cables
height of cable fiber-optlc cables
horizontal Wind force on cable TV cables
height of cable TV cables
horizontal wind force onlelphone cables
height of telephone cables
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(4) Moment dUG to wind on transformer

~A"' ..;..:j;;;'Jf;'.:~YTJ'
04V.l.l· - 1.~, •. ".ltL~~•

..WI, \,:0 "p, ~... , .

Mwt
Fow
Wp
A
H

1449.0 ft-Ib
1.75
4.001b1ft2

6 ft2
34.5 ft

moment due to wind on transformer
NESC load factor forwind loads (Grade C, not at crossIng)
wind pressure
cross sectional area
mounting heIght (center of area)

(5) Moment due to wind on antenna

'i1.Ai .... ;;'.• 7;," iii·:·'i·i:r
·~Y.Lwa "",.r; 'Ow"f p;r,J4'.L-
••~•••••.• : I',

Mwa
Fow
Wp
A
H

777.1 ft·lb
1.75
4.001b1ft2

2.474 ft2
44.875 fl

moment due to wInd on antenna
NeSc load factor for wind loads (Grade C, not at crossIng)
wind pressure
cross sectlonal area
mounting height (cenler of area)

(6) Momentdue to wind on pole extension,

Mwpe
Fow
Wp
A
H

632.2 fl·lb
1.7p
4.00Ib~
2.23 fl2
40.5 ft

moment due to wind on pole extension
NESO load factor for wind loads (Grade C. not at crossing)
Wind pressure
cross sectional area
mountlng height (center of area)

(7) Momont due to wind on communication equipment ball

Mwe
Fow
Wp
A
H

560.0 fl·lb
1.75
4.001b1ft2

8 ft2
10 'It

moment due to wind on communication equipment box
NESC load faclor for Wind loads (Grade C, nol at crossing)
wind pressure
cross secUonal area
mounting height (cenler of area)

(8) Total ground line moment, In~Judlng NESC load factors

Pole loading

Mg
Sh

63,475 Il-Ib
275 f1·lb

total ground line momenl, including NESC load factors
wind span
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\b) A\\owable \'esls\lng moment of pole, lnc\u\\\n9 KaSC s\ten9tb1al;\ot$

(1) l',rmIUV~ mvm,nlil'8r9"n~ IIn9

'Y,' (='F.K F.'C3,
:,.• ,: .~ ~'~" .. , to•••• ,~

Mr
Fe
Kr
Fb
Og

75,499 ft·lb
0.B5

2.641:-04 ftIIn
6000lb/in2

38.28 In

permUted moment at ground line, including NESC strength factors
NESC strength factor
calculation constant (2.64x1lJ" Mn)
designated fiber stress
pole circumference at ground line

(c) Strength requirement of pole

(1) Must be abte to withstand expected loads, Including load and strength factors

MgsMr
Mg
Mr

(d) Pole loading summary

Mwp
(Sh)(Mwc)
Mwt
Mwa
Mwpe
Mwe

yes
63,475 ft·lb
75,499 ft·lb

3,682 ft-Ib
53,352 ft-Ib

1,449 ft·lb
777 ft·lb
632 ft-Ib
560 ft·lb

Is the pole strength sufficient to withstand the loads?
total ground line moment, IncludIng NESC load factors
permitted moment at ground line, Including NESC strength faclors

moment dUB to wind on pole
moment due to wind on <:onductor (for a276' span length)
moment due to wind on transformer
moment due to wind on antenna
moment due to wind on pole extension
moment due to wind on communication equipment box

Total

pole loading

Subtotal

Mg

600462 ft·lb

63,476 ft·lb total ground line moment, Including NESC load factors
and RUS 1.05 equipment factor
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Attachment 4
Declaration of David Marne

Submitted to the FCC by NextG in the complaint pro~eeding
NextG Networks ofNY, Inc. v. Public Service Electric & Gas

File No. EB-07-MD-004 (filed Feb. 11,2008)
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Beforetbe
FEDERAL COMMVNlCATlONS COMMISSION

Washington~ D.C. 20554

NEXTG NETWORKS OF NY~ INC.

Complainant,

I

'1
I

'!

v.

PUBLIC SERVICE ELECTRIC, & GAS
COMPANY,

Respondent.

File No. EB-07-;M.D-004

",
....~

i
'I

',j'

'I
i
I

'I.

MPLY DECLARATION OF DAVID J. MARNE. P.E.

I, David J. Marne, It.E., do hereby staie:

1. I am a licensed Professional Engineer and President ofMame and Associates,

Inc., an engineering consulting fl1'lU. I am a member ofNational Electrical Safety Code~

(NESC®) .Subcommittee 4, Overhead Lines-Clearances and I am the author ofMcGr~w-Hill's

National Eleclrical Safety Code® (NESC®) 2007 Handbook. Attach~d is:my Curriculum Vitae

. (Attachment C).

2. I am executing this Declaration: in support ofNextG's Reply to the l;tespon,se of

PSE&G in the above-captioned cas~.

3. Mr•.(\nthony JW,nirez, in his Declaration supporting~SE&G's Response, appears

to indicate that safety and reliability concerns shbuld prohibit NextG !fom mounting

co:rm;nunications antennas on PSE&G's poles. The intent ofthis document is to address

statements in Mr. Ramirez's ~~sponse. PSE&G appears to be cititig National Electrical Safety

Code® (NESC®) rules to prohibit the attachment ofNextG's communication antenna w.hile in

1



fact the NESC contains several rules recognizing and providing methods for the safe installation

ofa communications antenna. in the supply space on a pole top: Attached is a point by po.~t

review ofMr. Ramirez's Declaration (Attachment A) which I incorporate ~to my declaration.

Also attached are NESC Rules 2351, 239H, and 420Q (Attachment B).

4. It is my opinion that the safety, reliability, and other concerns outlined by Mr.

Ramirez on behalfofPSE&G can'be resolved or negatedusing the National Electrical Safety

Cod~ (NESC) rules and'industry practice.

I declare under penalty ofpeljury that the mfopnation and statements' contained in this '
Deolaration are true and correct.

David J. Marne, P.E.

February 11, 2008
Date

i
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Attachment A
REPLY DECL:ARATION OF DAVID J. MARNE.·fl.E.
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